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©  Sewing  methods  and  apparatus. 
©  A  dual-chain  sewing  machine  for  aligning  the  edges  and 
the  corresponding  seam  tracks  of  pieces  of  a  garment  that 
have  different  curvatures  and  for  sewing  the  pieces  together 
along  the  seam  tracks  includes  two  flexible,  elongated 
carriers,  which  move  at  approximately  the  same  linear  speed 

.and  which  are  mounted  and  arranged  for  motion  around 
continuous  paths.  Each-carrier  has  pins  extending  from  it  in  a 
direction  transverse  to  the  direction  of  movement,  with  the 
pins  of  one  carrier  extending  towards  the  pins  of  the  other 
carrier.  A  first  fabric  piece  is  applied  to  the  pins  of  the  first 
carrier  when  a  pin  bearing  portion  of  the  first  carrier  is  in  a 
path  segment  corresponding  to  the  seam  track  on  the  first 
fabric  piece;  a  second  fabric  piece  is  applied  to  the  pins  of  the 
second  carrier  when  a  pin  bearing  portion  of  the  second 
barrier  is  in  a  path  segment  corresponding  to  the  seam  track 
TO  the  second  fabric  piece.  The  second  carrier  is  guided 
towards  the  first  carrier  so  that  the  pins  of  the  first  carrier 
engage  the  second  fabric  piece,  and  then  the  second  carrier 
is  guided  away  from  the  first  carrier.  Consequently,  the 
second  fabric  piece  is  transferred  from  the  second  carrier  to 
the  first  carrier  and  aligned  with  the  first  fabric  piece  already 
on  the  pins  of  the  first  carrier.  The  first  carrier  transports  the 
fabric  pieces  to  a  sewing  machine,  which  sews  them 
together  along  the  desired  seam  track. 
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T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   s e w i n g   m e t h o d s  

and  a p p a r a t u s ,   and  s p e c i f i c a l l y ,   b u t   n o t   e x c l u s i v e l y   t o  

t h e   s e w i n g   t o g e t h e r   of  p o r t i o n s   of   a  g a r m e n t ,   s u c h   as  a  

b o d y   s e c t i o n   and  an  arm  s e c t i o n   of  a  T - s h i r t .  

W h i l s t   t h e   s e w i n g   t o g e t h e r   of  a  p a i r   of  g a r m e n t  

p o r t i o n s   h a v i n g   s t r a i g h t   e d g e s   i s   s t r a i g h t f o r w a r d ,   a n d  

a l s o   i t   i s   r e l a t i v e l y   s t r a i g h t f o r w a r d   to   o v e r l a p   a n d  

sew  g a r m e n t   p o r t i o n s   of  t h e   same  c u r v a t u r e ,   p r o b l e m s  

a r i s e   in   s e w i n g   c u r v e d   p o r t i o n s   of   d i f f e r e n t   c u r v a t u r e .  

T h i s   i s   p a r t i c u l a r l y   t h e   c a s e   w h e r e   one  of   t h e   c u r v e s ,  
in   t h e   o v e r l a p p e d   s t a t e   of   t h e   g a r m e n t   p o r t i o n s ,   i s  

c o n c a v e   and  t h e   o t h e r   c o n v e x .   T h i s   o c c u r s   f o r   e x a m p l e  

in   t h e  s e w i n g   of  a  s l e e v e   p o r t i o n   to   a  s h o u l d e r   or   a r m -  

p i t   p o r t i o n .  

A  more   c o m p l e x   s e w i n g   o p e r a t i o n   of  t h i s   k i n d   i s  

r e q u i r e d   f o r   e x a m p l e   when  m a t e r i a l   p l i e s   m u s t   be  j o i n e d  

a l o n g   seam  t r a c k s   w h i c h   f o l l o w  a  d i f f e r e n t   c u r v a t u r e   o n  
e a c h   of   t h e   p l i e s .   For   p u r p o s e s   of  e x a m p l e ,   t h e   s e a m  

w h i c h   j o i n s   t h e   s h o u l d e r   of   a  T - s h i r t   to   t h e   s l e e v e   o f  

a  T - s h i r t   m u s t   be  sewn  a l o n g   a  seam  t r a c k   on  t h e   m a t e d  

f r o n t   and  b a c k   of  t h e   T - s h i r t ,   w h i c h   can  be  d e s c r i b e d  

as  a  " c o n c a v e "   e d g e ,   l a b e l l e d   20  in  F i g u r e   11  h e r e i n .  

The  c o n c a v e   e d g e   20  m u s t   be  m a t e d   and  j o i n e d   to   w h a t  

w i l l   be  d e s c r i b e d   as  a  c o n v e x   edge   22,  w h i c h   i s   v i s i b l e  

in   F i g u r e   11  f o r   t h e   s l e e v e   p l y   in   t h e   r e l a x e d   s t a t e .  

The  s e w i n g   o p e r a t i o n   t o   j o i n   t h e   s l e e v e   to   t h e  

s h i r t   f r o n t   and   b a c k   i s   n o r m a l l y   p e r f o r m e d   by  a  s e w i n g  
m a c h i n e   o p e r a t o r ,   who  m u s t   b r i n g   t h e   e d g e s   t o g e t h e r  

a l o n g   t h e   seam  t r a c k   as  t h e   s e w i n g   o p e r a t i o n   p r o g r e s s e s .  



I t   i s   an  o b j e c t   of   t h e   i n v e n t i o n   to   a l l e v i a t e   o r  

o v e r c o m e   t h e s e   d i s a d v a n t a g e s ,   a n d ,   f o r   e x a m p l e ,   to   p r o v i d e  

a  m a c h i n e   w h i c h   w i l l   a u t o m a t i c a l l y   m a t e   p l i e s   a l o n g  

d i f f e r e n t   seam  t r a c k s   and  j o i n   t h e   p l i e s   f o l l o w i n g   a  

d i f f e r e n t   seam  t r a c k   c u r v a t u r e   on  t h e   two  p l i e s .  

A c c o r d i n g   t o   one   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n   t h e  

a p p a r a t u s   may  be  a r r a n g e d   to   sew  f i r s t   and   s e c o n d   f a b r i c  

p l i e s   a l o n g   f i r s t   and   s e c o n d   seam  t r a c k s   on  t h e   p l i e s .  

The  a p p a r a t u s   may  i n c l u d e   a  f i r s t   f l e x i b l e ,   e l o n g a t e d  

c a r r i e r   m o u n t e d   and   a r r a n g e d   f o r   m o t i o n   a l o n g   a  

f i r s t   p a t h .   The  f i r s t   c a r r i e r   may  h a v e   p i n s   p r o j e c t i n g  

f r o m   a t   l e a s t   a  p o r t i o n   t h e r e o f   in   a  f i r s t   t r a n s v e r s e  

d i r e c t i o n .   The  f i r s t   p a t h   may  h a v e   a  f i r s t   p a t h   s e g m e n t  

c o r r e s p o n d i n g   to   t h e   f i r s t   seam  t r a c k   and   a  s e c o n d  

p a t h   s e g m e n t .   The  a p p a r a t u s   f u r t h e r   may  i n c l u d e   a  s e c o n d  

f l e x i b l e ,   e l o n g a t e d   c a r r i e r   m o u n t e d   and   a r r a n g e d   f o r  

m o t i o n   a l o n g   a  s e c o n d   p a t h .   The  s e c o n d   p a t h  

may  h a v e   a  t h i r d   p a t h   s e g m e n t   c o r r e s p o n d i n g   to   t h e   s e c o n d  

seam  t r a c k   and  a  f o u r t h   p a t h   s e g m e n t   g e n e r a l l y   p a r a l l e l  

t o   and  a l o n g   s a i d   s e c p n d   p a t h   s e g m e n t .   The  s e c o n d   c a r r i e r  

may  h a v e   p i n s   p r o j e c t i n g   f rom  a t   l e a s t   a  p o r t i o n   t h e r e o f  

i n   a  s e c o n d   t r a n s v e r s e   d i r e c t i o n ,   t h e   s e c o n d   t r a n s v e r s e  

d i r e c t i o n   b e i n g   s u b s t a n t i a l l y   o p p o s i t e   t o   t h e   f i r s t  

t r a n s v e r s e   d i r e c t i o n .   T h e r e f o r e ,   t h e   p i n s   of   t h e   s e c o n d  

c a r r i e r   may  e x t e n d   t o w a r d s   t h e   f i r s t   c a r r i e r   when  t h e   p i n  

b e a r i n g   p o r t i o n s   o f   t h e   f i r s t   and  s e c o n d   c a r r i e r s   a r e  

a t   t h e   s e c o n d   and  f o u r t h   s e g m e n t s   o f   t h e   p a t h ,   r e s p e c t i v e l y .  

T h e r e   i s   p r e f e r a b l y   a l s o   p r o v i d e d   f a b r i c   a p p l y i n g   m e a n s  

a s s o c i a t e d   w i t h   t h e   f i r s t   and  s e c o n d   c a r r i e r s   f o r  

p o s i t i o n i n g   t h e   f a b r i c   p l i e s   a l o n g   t h e   f i r s t   and  s e c o n d  

seam  t r a c k s   t o   e n g a g e   t h e   p i n   b e a r i n g   p o r t i o n s   of  t h e  

f i r s t   and  s e c o n d   c a r r i e r s   when  t h e   p i n   b e a r i n g   p o r t i o n s  



a r e   a l o n g   t h e   f i r s t   and  t h i r d   p a t h   s e g m e n t s ,   r e s p e c t i v e l y .  

T h e r e   may  a l s o   be  p r o v i d e d   a  c a r r i e r   t r a n s p o r t   means   f o r  

t r a n s p o r t i n g   t h e   f i r s t   and  s e c o n d   c a r r i e r s   w i t h   s u b -  

s t a n t i a l l y   i d e n t i c a l   l i n e a r   s p e e d   and  f a b r i c   g u i d i n g  

means   f o r   m a t i n g   t h e   p i n   e n g a g e d   f a b r i c   p l i e s   a l o n g   t h e  

s e c o n d   and  f o u r t h   p a t h   s e g m e n t s   in   r e s p o n s e   to   t r a n s p o r t  

of  t h e   f i r s t   and  s e c o n d   c a r r i e r s .   T h e r e   may  a l s o   b e  

p r o v i d e d   s e w i n g   a p p a r a t u s   f o r   r e c e i v i n g   and  s e w i n g   t h e  

m a t e d   f a b r i c   p l i e s .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e  

f i r s t   and  s e c o n d   c a r r i e r s   c o m p r i s e   c h a i n s   h a v i n g   c h a i n  

l i n k s   j o i n e d   by  l i n k   c o n n e c t i n g   p i n s   w i t h   l i n k   c o n n e c t i n g  

a x e s ,   and  t h e   p i n s   e x t e n d   f rom  t h e   c h a i n s   p a r a l l e l   to   t h e  

a x e s .   Each   of  t h e   f a b r i c   a p p l y i n g   means   may  c o m p r i s e   a  

s u r f a c e   h a v i n g   a  g r o o v e   a l o n g   one  of  t h e   f i r s t   a n d  

t h i r d   p a t h   s e g m e n t s ,   t h e   g r o o v e s   b e i n g   a r r a n g e d   t o  

r e c e i v e   t h e   p i n s .   The  s u r f a c e s   may  be  a r r a n g e d   to   b e  

m o v e a b l e   t o w a r d s   and  away  f rom  t h e   c o r r e s p o n d i n g   c a r r i e r  

in   o r d e r   to   a p p l y   t h e   f a b r i c   to   t h e   p i n s .   In  t h e   e m b o d i m e n t  

w h e r e i n   t h e   f i r s t   and  s e c o n d   c a r r i e r s   c o m p r i s e   c h a i n s ,   t h e  

c a r r i e r   t r a n s p o r t   means   may  be  a  m o t o r   w i t h   a  s h a f t   h a v i n g  

f i r s t   and  s e c o n d   s p r o c k e t s   f o r   d r i v i n g   t h e   f i r s t   a n d  

s e c o n d   c h a i n s   a t   a p p r o x i m a t e l y   t h e   same  l i n e a r   s p e e d .  

The  f i r s t   c a r r i e r   i s   a d v a n t a g e o u s l y   a r r a n g e d   in   a  

f i r s t   g u i d e   a l o n g   t h e   s e c o n d   s e g m e n t   w i t h   t h e   f i r s t   c a r r i e r  

p i n s   e x t e n d i n g   o u t w a r d l y   f r o m   t h e   f i r s t   g u i d e .   The  f i r s t  

c a r r i e r   p i n s   e x t e n d   i n t o   f i r s t   and  s e c o n d   s e r i a l l y   a r r a n g e d  

f a b r i c   g u i d i n g   s l o t s   a l o n g   t h e   s e c o n d   s e g m e n t .   The  s e c o n d  

c a r r i e r   may  be  a r r a n g e d   in   a  s e c o n d   g u i d e   a l o n g   t h e   f o u r t h  

s e g m e n t   w i t h   t h e   s e c o n d   c a r r i e r   p i n s   e x t e n d i n g   o u t w a r d l y  

f r o m   t h e   s e c o n d   g u i d e   and  i n t o   a  t h i r d   f a b r i c   g u i d i n g   s l o t ,  

w h i c h   i n t e r s e c t s   t h e   f i r s t   s l o t   a t   a  a c u t e   a n g l e ,   and  t h e  

s e c o n d   s l o t .   The  t h i r d   s l o t   i s   s e r i a l l y   a r r a n g e d   w i t h   t h e  



s e c o n d   s l o t ;   a c c o r d i n g l y ,   when  t h e   t r a n s p o r t   means   m o v e s  

t h e   c a r r i e r s   and   t h e   f i r s t   f a b r i c   p l y   i s   g u i d e d   t h r o u g h  

t h e   f i r s t   and  s e c o n d   s l o t s ,   t h e   s e c o n d   f a b r i c   p l y   i s   g u i d e d  

t h r o u g h   t h e   t h i r d , t a n d   s e c o n d   s l o t s   ( i n   t h a t   o r d e r )   a n d  

m a t e d   w i t h   t h e   f i r s t   p l y   in   t h e   s e c o n d   s l o t .   In  a n  

i l l u s t r a t i v e   e m b o d i m e n t ,   t h e   s e c o n d   g u i d e   i s   a r r a n g e d   t o  

move  t h e   s e c o n d   c a r r i e r   t o w a r d s   t h e   f i r s t   c a r r i e r   in   a  

p o r t i o n   o f   t h e   f o u r t h   s e g m e n t   c o r r e s p o n d i n g   to   t h e   t h i r d  

s l o t   and  away  f r o m   t h e   f i r s t   c a r r i e r   i n   a  p o r t i o n   of   t h e  

f o u r t h   s e g m e n t   c o r r e s p o n d i n g   to   t h e   s e c o n d   s l o t ,   t h e r e b y  

d i s e n g a g i n g   t h e   s e c o n d   f a b r i c   p l y   f r o m   t h e   s e c o n d   c a r r i e r .  

In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of   t h e   i n v e n t i o n ,  

a  f a b r i c   h a n d l i n g   a p p a r a t u s   i n c l u d e s   a  f i r s t   e l o n g a t e d  

c a r r i e r   h a v i n g   t r a n s v e r s e l y   e x t e n d i n g   p i n s   and  b e i n g  

a r r a n g e d   f o r   e l o n g a t e d   m o t i o n   a l o n g   a  f i r s t   p a t h   s e r i a l l y  

t h r o u g h   f i r s t   and   s e c o n d   f a b r i c   g u i d i n g   s l o t s   w i t h   t h e  

p i n s   e x t e n d e d   i n t o   t h e   s l o t s .   The  a p p a r a t u s   a l s o   i n c l u d e s  

a  s e c o n d   e l o n g a t e d   c a r r i e r   h a v i n g   t r a n s v e r s e l y   e x t e n d i n g  

p i n s   and  b e i n g   a r r a n g e d   f o r   e l o n g a t e d   m o t i o n   a l o n g   a  

s e c o n d   p a t h   s e r i a l l y   t h r o u g h   a  t h i r d   f a b r i c   g u i d i n g   s l o t  

and   t h e  s e c o n d   f a b r i c   g u i d i n g   s l o t   w i t h   t h e   p i n s   e x t e n d i n g  

i n t o   t h e   s l o t s   t o w a r d s   t h e   p i n s   o f   t h e   f i r s t   c a r r i e r .  

In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of   t h e   i n v e n t i o n ,  

t h e r e   i s   p r o v i d e d   a  m e t h o d   f o r   m a t i n g   a  f i r s t   f a b r i c   p l y  

t o   a  s e c o n d   f a b r i c   p l y   a l o n g   a s s o c i a t e d   f i r s t   and  s e c o n d  

seam  t r a c k s   on  t h e   p l i e s .   The  m e t h o d   i n c l u d e s   t h e   s t e p s  

of   e n g a g i n g   t h e   f i r s t   p l y   a l o n g   t h e   f i r s t   seam  t r a c k  

w i t h   t r a n s v e r s e   p i n s   on  a  f i r s t   e l o n g a t e d   f l e x i b l e   c a r r i e r ,  

e n g a g i n g   t h e   s e c o n d   p l y   a l o n g   t h e   s e c o n d   seam  t r a c k   w i t h  

t r a n s v e r s e   p i n s   on  a  s e c o n d   e l o n g a t e d   f l e x i b l e   c a r r i e r ,  

f l e x i n g   a t   l e a s t   one   of   t h e   c a r r i e r s   in   t h e   r e g i o n   o f  

t h e   a s s o c i a t e d   seam  t r a c k   t o   h a v e   a  s h a p e   c o r r e s p o n d i n g  



to   t h e   o t h e r   of  t h e   c a r r i e r s ,   and  b r i n g i n g   t h e   c a r r i e r s  

t o g e t h e r   w i t h   t h e   p i n s   of  one  c a r r i e r   f a c i n g   t h e   p i n s  

of   t h e   o t h e r   c a r r i e r ,   t h e r e b y   m a t i n g   t h e   p l i e s   a l o n g  

t h e   t r a c k s .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

a p p a r a t u s   f o r   s e w i n g   t o g e t h e r   f i r s t   and  s e c o n d   f a b r i c  

s e c t i o n s   i n c l u d e s   f i r s t   and  s e c o n d   c o n v e y i n g   m e a n s  

r e s p e c t i v e l y   a r r a n g e d   to   c o n v e y   t h e   f i r s t   and  s e c o n d  

f a b r i c   s e c t i o n s   t o w a r d s   a  c o n v e y i n g   zone   in  w h i c h   t h e y  

o v e r l a p ,   and  t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e   t w o  

f a b r i c   s e c t i o n s   a r e   s u b s e q u e n t l y   c o n v e y e d   j o i n t l y   b y  

o n l y   one  of   s a i d   c o n v e y i n g   m e a n s .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n ,  

a p p a r a t u s   f o r   s e w i n g   t o g e t h e r   f i r s t   and  s e c o n d   f a b r i c  

s e c t i o n s   i n c l u d e s   f i r s t   and  s e c o n d   c o n v e y i n g   m e a n s  

r e s p e c t i v e l y   a r r a n g e d   t o   c o n v e y   t h e   f i r s t   and  s e c o n d  

f a b r i c   s e c t i o n s   t o w a r d s   a  c o n v e y i n g   zone   in  w h i c h   t h e y  

o v e r l a p ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e   two  f a b r i c  

s e c t i o n s   a r e   t h e r e a f t e r   c o n v e y e d   j o i n t l y   by  e n g a g e m e n t  

of   e a c h   f a b r i c   s e c t i o n   by  e a c h   c o n v e y i n g   m e a n s ,   a n d  

s u b s e q u e n t l y   t h e y   a r e   c o n v e y e d   j o i n t l y   by  e n g a g e m e n t  

by  o n l y   one  of   s a i d   c o n v e y i n g   m e a n s .  

A c c o r d i n g   to   a  f u r t h e r   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

a p p a r a t u s   f o r   s e w i n g   t o g e t h e r   f i r s t   and  s e c o n d   f a b r i c  

s e c t i o n s ,   e a c h   of  w h i c h   h a s   a  n o n - l i n e a r   edge   i n t e n d e d   t o  

be  o v e r l a p p e d   w i t h   and  sewn  one  t o   t h e   o t h e r ,   i n c l u d e s  

:  f i r s t   and  s e c o n d   c o n v e y i n g   m e a n s   a r r a n g e d   t e m p o r a r i l y   t o  

s t r a i g h t e n   and  c o n v e y ,   w h i l s t   s t r a i g h t e n e d ,   t h e   r e s p e c t i v e  

n o n - l i n e a r   e d g e s   in   o v e r l a p p i n g   r e l a t i o n s h i p ,   and  s e w i n g  

means   b e i n g   i n c l u d e d   t o   sew  t o g e t h e r   s a i d   t e m p o r a r i l y  

s t r a i g h t e n e d   e d g e s .   The  n o n - l i n e a r   edge   may  be  c u r v e d .  



A c c o r d i n g   t o   y e t   a n o t h e r   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n  

a p p a r a t u s   f o r   s e w i n g   t o g e t h e r   a  c o n c a v e   s h o u l d e r   edge   p o r -  

t i o n   of   a  g a r m e n t   and  a  c o n v e x   u p p e r - a r m   e d g e   p o r t i o n   o f  

t h e   g a r m e n t   i n c l u d e s   f i r s t   and  s e c o n d   c o n v e y i n g   m e a n s  

a r r a n g e d   t e m p o r a r i l y   to   s t r a i g h t e n   and  c o n v e y   w h i l s t  

s t r a i g h t e n e d   t h e   r e s p e c t i v e   e d g e   p o r t i o n s   in   o v e r l a p p i n g  

r e l a t i o n s h i p   and  s e w i n g   m e a n s   b e i n g   i n c l u d e d   to   sew  t o -  

g e t h e r   s a i d   t e m p o r a r i l y   s t r a i g h t e n e d   e d g e   p o r t i o n s .  

The  p r e s e n t   i n v e n t i o n   may  in   i t s   b r o a d e s t   a s p e c t s   l e a d  

to   a  m e t h o d   or   a p p a r a t u s   c o m p r i s i n g   a n y  o n e   or  any  c o m -  

b i n a t i o n   of   t h e   f e a t u r e s   d e f i n e d   and  d e s c r i b e d   h e r e i n ,  

w h e t h e r   s u c h   f e a t u r e s   a r e   p r i m a r i l y   d e f i n e d   or  d e s c r i b e d  

in   r e l a t i o n   to   a  m e t h o d   or   a p p a r a t u s .  

W h i l s t   t h e   i n v e n t i o n   in   i t s   v a r i o u s   a s p e c t s   may  b e  

c a r r i e d   i n t o   p r a c t i c e   in   v a r i o u s   w a y s ,   f o r   a  b e t t e r  

u n d e r s t a n d i n g   of   t h e s e   a s p e c t s   o f   t h e   p r e s e n t   i n v e n t i o n ,  

t o g e t h e r   w i t h   o t h e r   and  f u r t h e r   o b j e c t s ,   r e f e r e n c e   i s  

made  t o   t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n ,   t a k e n   i n  

c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  

F i g u r e   1  i s   a  t o p   v i e w   of   a  s e w i n g   a p p a r a t u s   i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  s i d e   v i e w   of   t h e   s e w i n g   a p p a r a t u s   o f  

F i g u r e   1 ;  

F i g u r e   3  i s   a  c r o s s - s e c t i o n a l   v i e w   of   t h e   a p p a r a t u s  
of   F i g u r e s   1  and  2 ;  

F i g u r e   4  i s   a  d e t a i l e d   v i e w   of   a  p o r t i o n   of   t h e  

F i g u r e  1   a p p a r a t u s ;  

F i g u r e   5  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  p o r t i o n   o f  

t h e   F i g u r e   1  a p p a r a t u s ;  

F i g u r e   6  i s   a n o t h e r   c r o s s - s e c t i o n a l   v i e w   of  a  

p o r t i o n   of   t h e   F i g u r e   1  a p p a r a t u s ;  

F i g u r e   7  i s   a n o t h e r   c r o s s - s e c t i o n a l   v i e w   of  a  

p o r t i o n   of   t h e   F i g u r e   1  a p p a r a t u s ;  

F i g u r e   8  i s   a n o t h e r   c r o s s - s e c t i o n a l   v i e w   of  a  

p o r t i o n   of   t h e   F i g u r e   1  a p p a r a t u s ;  



F i g u r e   9  i s   a n o t h e r   c r o s s - s e c t i o n a l   v i ew   of  a  p o r t i o n  

of   t h e   F i g u r e   1  a p p a r a t u s ;  

F i g u r e   10  i s   a n o t h e r   c r o s s - s e c t i o n a l   v i e w   of   a  

p o r t i o n   of   t h e   F i g u r e   1  a p p a r a t u s ;  

F i g u r e   11  i s   a  s i m p l i f i e d   d i a g r a m   i l l u s t r a t i n g  

g a r m e n t   p o r t i o n s   to   be  sewn  t o g e t h e r   f o r   t h e   m a n u f a c t u r e  

of   a  T - s h i r t ;  

F i g u r e   12a  i s   a  s i m p l i f i e d   d i a g r a m   of  t h e   F i g u r e   1 

a p p a r a t u s   f o r   t h e   p u r p o s e   of   i l l u s t r a t i n g   t h e   o p e r a t i o n  

t h e r e o f ;  

F i g u r e   12b  i s   a n o t h e r   s i m p l i f i e d   d i a g r a m   of   t h e  

F i g u r e   1  a p p a r a t u s   a l s o   f o r   t h e   p u r p o s e   of  i l l u s t r a t i n g  

t h e   o p e r a t i o n   t h e r e o f ;  

F i g u r e   13  i s   a  d e t a i l e d   v i e w   of  a  p o r t i o n   of  t h e  

c h a i n s   u s e d   in   t h e   F i g u r e   1  a p p a r a t u s ;   a n d  

F i g u r e   14  i s   a  d e t a i l e d   v i e w   of  a  p o r t i o n   of  t h e  

F i g u r e   1  a p p a r a t u s .  

In  t h e   F i g u r e s ,   l i k e   r e f e r e n c e   n u m e r a l s   d e s i g n a t e  

l i k e   e l e m e n t s .   An  e x e m p l a r y   e m b o d i m e n t   of  an  a p p a r a t u s  
in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   i s   i l l u s t r a t e d   in   F i g u r e s  
1  and  2.  The  a p p a r a t u s   shown  in  t h e s e   F i g u r e s   sews   t h e  

s l e e v e s   of   a  g a r m e n t   o n t o   a  p a r t i a l l y   f a b r i c a t e d   g a r m e n t  

p o r t i o n ,   w h i c h   i n c l u d e s   t h e   f r o n t   and  t h e   b a c k   p i e c e s   o f  

t h e   g a r m e n t   j o i n e d   a t   t h e   s h o u l d e r   s e a m .  

More  s p e c i f i c a l l y ,   and  w i t h   r e f e r e n c e   to   F i g u r e   1 1 ,  
t h e   a p p a r a t u s   d e p i c t e d   in   F i g u r e s   1  and  2  i s   a r r a n g e d   t o  

sew  t h e   e d g e   20  of  t h e   j o i n e d   f r o n t   and  b a c k   p i e c e s   90  t o  

t h e   e d g e   22  of  t h e   s l e e v e   92.  As  i s   i l l u s t r a t e d   by  t h e  



d o t t e d   s l e e v e   p o r t i o n   9 2 ' ,   when  t h e   f a b r i c   p i e c e s   90  a n d  

92  a r e   p o s i t i o n e d   to   be  sewn  t o g e t h e r ,   t h e   e d g e   22 '   i s  

c o n v e x   w h i l e   t h e   e d g e   20,   i . e . ,   t h e   e d g e   t o   w h i c h   t h e  

e d g e   22 '   m u s t   be  m a t e d ,   i s   c o n c a v e .   T h u s ,   to   a c h i e v e   a  

p r o p e r l y   f o r m e d   and  s h a p e d   s eam  t h a t   j o i n s   t h e   s l e e v e   92  t o  

t h e   p a r t i a l l y   f a b r i c a t e d   g a r m e n t   p o r t i o n   90,   t h e   f a b r i c  

p i e c e s   90  and  92  m u s t   be  c o n s t a n t l y   b r o u g h t   t o g e t h e r   d u r i n g  

t h e   s e w i n g   o p e r a t i o n .   Fo r   t h e   f a b r i c   p i e c e s   d e p i c t e d   i n  

F i g u r e   11,   t h e   d e s i r e d   seam  t r a c k   on  t h e   g a r m e n t   p o r t i o n  

90  i s   s l i g h t l y   s p a c e d   f r o m   and  f o l l o w s   t h e   c u r v a t u r e   o f  

t h e   e d g e   20;  l i k e w i s e ,   t h e   d e s i r e d   seam  t r a c k   on  t h e  

s l e e v e   92  i s   s l i g h t l y   s p a c e d   f r o m   and  f o l l o w s   t h e   c u r v a t u r e  

o f   t h e   e d g e   2 2 .  

The  d u a l - c h a i n   s e w i n g   m a c h i n e   24  shown  in   F i g u r e s   1 

and   2  i s   s u p p o r t e d   on  a  p l a t f o r m   26  and  i n c l u d e s   a  f i r s t  

p i n   b e a r i n g   c h a i n   32  and  a  s e c o n d   p i n   b e a r i n g   c h a i n   3 4 ,  

e a c h   c h a i n   b e i n g   m o u n t e d   a n d  a r r a n g e d   to   f o l l o w   a  c o n t i n u o u s  

c l o s e d   p a t h   a r o u n d   t h e   a p p a r a t u s   24.   The  f i r s t   c h a i n   32  

f o l l o w s   a  p a t h   i n c l u d i n g   a  f i r s t   p a t h   s e g m e n t ,   w h i c h   i s  

d e f i n e d   by  t h e   c h a i n - g u i d i n g   m e m b e r   36,   and  a  s e c o n d   p a t h  

s e g m e n t ,   w h i c h   i s   d e f i n e d   by  t h e  c h a i n - g u i d i n g   m e m b e r  3 8 .  

The  s e c o n d   c h a i n   34  f o l l o w s   a  p a t h   t h r o u g h   a  t h i r d   p a t h  

s e g m e n t   40 ,   w h i c h   i s   d e f i n e d   by  t h e   p l a t e s   62  and  64,   a n d  

a  f o u r t h   p a t h   s e g m e n t   42 ,   w h i c h   i s   d e f i n e d   by  t h e   c h a i n -  

g u i d i n g   member   74.  The  f o u r t h   p a t h   s e g m e n t   i s   a l i g n e d  

w i t h   t h e   s e c o n d  p a t h   s e g m e n t   in   a  f a b r i c - m a t i n g   s e c t i o n   39  

of   t h e   a p p a r a t u s   24.   The  f i r s t   p a t h   s e g m e n t   h a s   a  s h a p e  

c o r r e s p o n d i n g   to   t h e  s e a m   t r a c k   on  t h e   f a b r i c   p l y   9 0 ,  

w h i l e   t h e   t h i r d   p a t h   s e g m e n t   h a s   a  s h a p e   c o r r e s p o n d i n g  

t o   t h e   s eam  t r a c k   on  t h e   f a b r i c   p l y   92.  As  w i l l   b e  

d e s c r i b e d   i n   d e t a i l   b e l o w ,   t h e   f a b r i c   p i e c e   90  i s   e n g a g e d  

a l o n g   t h e   f i r s t   p a t h   s e g m e n t   by  a  p i n   b e a r i n g   p o r t i o n   o f  



t h e   c h a i n   32,  and  t h e   f a b r i c   p i e c e   i s   e n g a g e d   a l o n g   t h e  

t h i r d   p a t h   s e g m e n t   by  a  p i n   b e a r i n g   p o r t i o n   of   t h e   c h a i n  

34.  The  f a b r i c   p i e c e s   a r e   t r a n s p o r t e d   in  u n i s o n   a n d  

b r o u g h t   t o g e t h e r ,   or  m a t e d ,   a l o n g   t h e   d e s i r e d   seam  t r a c k s  

in   t h e   f a b r i c - m a t i n g   s e c t i o n   39  c o r r e s p o n d i n g   to  t h e   s e c o n d  

p a t h   s e g m e n t   and  t h e   f o u r t h   p a t h   s e g m e n t .   In  t h i s   s e c t i o n  

of   t h e   a p p a r a t u s ,   t h e   f a b r i c   p i e c e   92  is   t r a n s f e r r e d   t o  

t h e   f i r s t   c h a i n   32,  and  t h e n   b o t h   f a b r i c   p i e c e s   90,  92 

a r e   moved   by  t h e   c h a i n   32  to   a  s e w i n g   m a c h i n e   28,  w h i c h  

i s   m o u n t e d   on  a  p l a t f o r m   30.  The  s e w i n g   m a c h i n e   28  s e w s  

t h e   a l i g n e d   f a b r i c   p i e c e s   90,   92  t o g e t h e r   a l o n g   t h e   d e s i r e d  

seam  t r a c k .  

As  i n d i c a t e d   a b o v e ,   p i n   b e a r i n g   p o r t i o n s   of  t h e  

c h a i n s   32  and  34  e n g a g e   t h e   f a b r i c   p i e c e s   90  and  9 2 ,  

r e s p e c t i v e l y ,   in  t h e   a p p a r a t u s   i l l u s t r a t e d   in   F i g u r e s   1 

and  2;  h o w e v e r ,   any  e l o n g a t e d ,   f l e x i b l e   c a r r i e r   w i t h  

t r a n s v e r s e   p i n s   f o r   e n g a g i n g   f a b r i c  p i e c e s   may  be  u s e d   i n  

an  a p p a r a t u s   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n .   F u r t h e r ,  

t h e   c a r r i e r   i s   p r e f e r a b l y   p r o v i d e d   w i t h   p i n s   a l o n g   i t s  

e n t i r e   l e n g t h .   For   c o n v e n i e n c e   and  e a s e   of  i l l u s t r a t i o n ,  

t h e   a p p a r a t u s   w i l l   h e r e i n a f t e r   be  d e s c r i b e d   as  h a v i n g  

c h a i n s   f o r   t h e   f l e x i b l e ,   e l o n g a t e d   c a r r i e r s   w i t h   p i n s  

a l o n g   t h e i r   e n t i r e   l e n g t h .   F i g u r e   a3  shows  a  p a r t   of  a  
c h a i n   32,  34  t h a t   may  be  u s e d   in   an  a p p a r a t u s   a c c o r d i n g  

to   t h e   p r e s e n t   i n v e n t i o n .   The  c h a i n   32,  34  has   l i n k  

c o n n e c t i n g   p i n s   94  c o n n e c t i n g   i n n e r   l i n k s   100  and  o u t e r  

l i n k s   102 .   The  l i n k   c o n n e c t i n g   p i n s   94  e n a b l e   t h e   l i n k s  

100  and  102  to   p i v o t   a b o u t   a x e s   t h a t   a r e   c o a x i a l   w i t h   t h e  

l i n k   c o n n e c t i n g   p i n s   94.  The  c h a i n   f u r t h e r   i n c l u d e s   p i n s  

96  f o r   e n g a g i n g   f a b r i c   p l i e s .   The  p i n s   96  e x t e n d   f r o m  

t h e   c h a i n   in   a  d i r e c t i o n   p a r a l l e l   to   t h e   a x e s ,   w h i c h   i s  

a  d i r e c t i o n   t r a n s v e r s e   to   t h e   d i r e c t i o n   of  m o v e m e n t   of  t h e  

c h a i n .  



R e f e r r i n g   a g a i n   to   F i g u r e s   1  and  2,  t h e   f i r s t   c h a i n  

32  i s   s u p p o r t e d   a l o n g   i t s   a s s o c i a t e d   c o n t i n u o u s   p a t h   b y  

t h e   s p r o c k e t s   44,  46,   48  and  50,   w h i l e   t h e   s e c o n d   c h a i n  

34  i s   s u p p o r t e d   a l o n g   i t s   a s s o c i a t e d   c o n t i n u o u s   p a t h   b y  

t h e   s p r o c k e t s   52 ,   54,   56  and   58.   The  c h a i n s   32  and  34 

may  be  d r i v e n   or   t r a n s p o r t e d   a t   a p p r o x i m a t e l y   t h e   s a m e  

l i n e a r   s p e e d   a l o n g   t h e i r   r e s p e c t i v e   p a t h s   by  t h e   m o t o r -  

s p r o c k e t   a r r a n g e m e n t   i l l u s t r a t e d   in   F i g u r e   4.  The  s p r o c k e t s  

50,   f o r   t h e   f i r s t   c h a i n   32,   and  58,   f o r   t h e   s e c o n d   c h a i n  

34,   a r e   m o u n t e d   on  a  s h a f t   51  o f   a  m o t o r   49.  Such  a  

m o t o r - s p r o c k e t   a r r a n g e m e n t   o p e r a t e s   to   move  t h e   c h a i n s  

32  and   34  s y n c h r o n o u s l y   so  t h a t   t h e   f a b r i c   p i e c e s   90  a n d  

92  move  in   u n i s o n .   P r e f e r a b l y ,   t h e   m o t o r   49  i s   a  s t e p p e r  

m o t o r ,   and   a  m a g n e t i c   s e n s o r   33  i s   m o u n t e d   a d j a c e n t  

m a g n e t   35  on  t h e   s h a f t   of   m a c h i n e   28  to   s e n s e   t h e   o p e r a t i n g  

s p e e d   o f   t h e   s e w i n g   m a c h i n e   and  p r o v i d e   c o n t r o l   p u l s e s   t o  

t h e   s t e p p e r  m o t o r   f o r   c o o r d i n a t i n g   t h e   o p e r a t i o n   of   t h e  

s e w i n g   m a c h i n e   28  and  t h e   c h a i n s   32  and  34  a t   l e a s t  

d u r i n g   t h e   t i m e   p e r i o d   when  t h e   c h a i n   i s   t r a n s p o r t i n g  

f a b r i c   p l i e s   p a s t   t h e   s e w i n g   h e a d   of   m a c h i n e   28.  S u c h  

o p e r a t i o n   may  be  c o n t r o l l e d   by  a  m i c r o p r o c e s s o r .  

The  d u a l - c h a i n   s e w i n g   m a c h i n e   shown  in   F i g u r e s   1  a n d  

2  a l s o   i n c l u d e s   a p p a r a t u s   f o r   a p p l y i n g   t h e   f a b r i c   p i e c e s  

90  and   92  to   t h e   p i n   b e a r i n g   p o r t i o n s   of   t h e   c h a i n s   32  a n d  

34,   r e s p e c t i v e l y ,   when  t h e   p i n   b e a r i n g   p o r t i o n s   of  t h e  

c h a i n s   a r e   l o c a t e d   in   t h e   f i r s t   p a t h   s e g m e n t   and  t h e   t h i r d  

p a t h   s e g m e n t ,   r e s p e c t i v e l y .   More  p a r t i c u l a r l y ,   a  p l a t e  

66 ,   w i t h   a  g r o o v e   68  and  a  c u t a w a y   p o r t i o n   70,   i s   m o u n t e d  

on  t h e   p l a - t e  6 4   by  h i n g e s   72.  The  g r o o v e .  6 8   c o r r e s p o n d s  

to   t h e   t h i r d   p a t h   s e g m e n t .   The  f a b r i c   p i e c e   92  i s   p l a c e d  

o v e r   t h e   p i n   b e a r i n g   c h a i n   34  w i t h   t h e   seam  t r a c k   o v e r   t h e  

t h i r d   p a t h   s e g m e n t   40,   and  t h e   p l a t e   66  i s   r o t a t e d   a b o u t  

t h e   h i n g e s   72  so  t h a t   t h e   f a b r i c   p i e c e   92  i s   p r e s s e d   o n t o  



t h e   p i n s   96  of  t h e   s e c o n d   c h a i n   34  as  t h e   p i n s   96  e n t e r  

t h e   g r o o v e   68.  F i g u r e   6  b e t t e r   i l l u s t r a t e s   t h e   o p e r a t i o n  

of   t h e   r o t a t a b l e   p l a t e   66  and  shows  t h e   f a b r i c   p i e c e   92 

e n g a g e d   by  t h e   p i n s   96  of   t h e   s e c o n d   c h a i n   34.  The  g r o o v e  
68  r e c e i v e s   t h e   p i n s   96  in   t h e  f a b r i c   e n g a g e d   p o s i t i o n   o f  

t h e   p l a t e   66.  S i m i l a r l y ,   as  d e p i c t e d   in   F i g u r e   5,  a  

m o v e a b l e   s u r f a c e   60,  w i t h   a  g r o o v e   61  t h e r e i n ,   i s   u s e d   t o  

p e r m i t   t h e   p i n s   96  of   t h e   f i r s t   c h a i n   32  t o   e n g a g e   t h e  

f a b r i c   p i e c e   90  when  t h e   p i n s   96  a r e   in   t h e   f i r s t   p a t h  

s e g m e n t .   The  g r o o v e   61  c o r r e s p o n d s   to   t h e   f i r s t   p a t h  

s e g m e n t .   The  s o l i d   l i n e   in   F i g u r e   5  shows   t h e   s u r f a c e   60  

in   t h e   f a b r i c - e n g a g e d   p o s i t i o n ,   w h i l e   t h e   d a s h e d   l i n e  

d e n o t e s   t h e   d i s e n g a g e d   p o s i t i o n .   The  f a b r i c   p i e c e   9 0  

i s   p l a c e d   on  t h e   s u r f a c e   60  when  i t   i s   in   t h e   d i s e n g a g e d  

p o s i t i o n ,   and  t h e n   t h e   s u r f a c e   60  i s   moved   t o w a r d s   t h e  

f i r s t   c h a i n   32  so  t h a t   t h e   p i n s   96  e n g a g e   t h e   f a b r i c   p i e c e  

90.  L i k e   t h e   g r o o v e   68,  t h e   g r o o v e   61  r e c e i v e s   t h e   p i n s  
96  in   t h e   f a b r i c - e n g a g e d   p o s i t i o n   of  t h e   s u r f a c e   6 0 .  

Once  t h e   f a b r i c   p i e c e s   90  and  92  a r e   p o s i t i o n e d   o n  

t h e   p i n s   of  t h e   c h a i n s   32  and  34,  r e s p e c t i v e l y ,   in  t h e  

f i r s t   and  t h i r d   p a t h   s e g m e n t s ,   r e s p e c t i v e l y ,   t h e   p i e c e s  

move  a t   a p p r o x i m a t e l y   t h e   same  l i n e a r   s p e e d   t o w a r d s   t h e  

s e w i n g   m a c h i n e   28.  T h i s   m o v e m e n t   i s   more   c l e a r l y   i l l u s t r a t e d  

in   F i g u r e s   12a  and  12b .   F i g u r e   12a  shows   t h e   f a b r i c   p i e c e s  

90  and  92'  j u s t   a f t e r   t h e y   h a v e   b e e n   p o s i t i o n e d   on  t h e  

c o r r e s p o n d i n g   c h a i n s ;   F i g u r e   12b  shows  t h e   f a b r i c   p i e c e s  

90  and  92'  f o l l o w i n g   m o v e m e n t   to   t h e   s e c o n d   and  f o u r t h  

p a t h   s e g m e n t s ,   r e s p e c t i v e l y .   The  m o v e m e n t   of   t h e   c h a i n s  

a f t e r   t h e   f a b r i c   p i e c e s   a r e   p o s i t i o n e d   t h e r e o n   s t r a i g h t e n s  

t h e   e d g e s   of  t h e   m a t e r i a l   and  t r a n s f o r m s   t h e   f o r m e r l y  

c o n c a v e   edge   20  and  t h e   f o r m e r l y   c o n v e x   e d g e   22  i n t o  

s t r a i g h t   e d g e s ,   as  F i g u r e   12b  s h o w s .   The  e d g e s   20  a n d  

22  and ,   t h e r e f o r e ,   t h e   c o r r e s p o n d i n g   seam  t r a c k s   on  t h e  



f a b r i c   p i e c e s   90  and  92 '   a r e   a l i g n e d   in   t h i s   p o s i t i o n   a n d  

may  s u b s e q u e n t l y   be  sewn  t o g e t h e r   by  t h e   s e w i n g   m a c h i n e   2 8 .  

The  d u a l - c h a i n   s e w i n g   m a c h i n e   d e p i c t e d   in   F i g u r e s   1 

and   2  n o t   o n l y   a l i g n s   t h e   f a b r i c   p i e c e s   90  and  92  as  t h e y  

a r e   b r o u g h t   f r o m   t h e   f i r s t   and  t h i r d   p a t h   s e g m e n t s   to   t h e  

s e c o n d   and  f o u r t h   p a t h   s e g m e n t s ,   r e s p e c t i v e l y ,   b u t   a l s o  

t r a n s f e r s   t h e   f a b r i c   p i e c e   92  f r o m   t h e   p i n s   of   t h e   s e c o n d  

c h a i n   34  to   t h e   p i n s   o f   t h e   f i r s t   c h a i n   32.   The  way  i n  

w h i c h   t h i s   o p e r a t i o n   i s   a c c o m p l i s h e d   i s   d e p i c t e d   i n  

F i g u r e s   3  and  7 - 1 0 .   The  f i r s t   c h a i n   32  m o v e s   t h e   f a b r i c  

p i e c e   90  f rom  t h e   f i r s t   p a t h   s e g m e n t   i n t o   a  f a b r i c  

g u i d i n g   s l o t   80  of   t h e   s e c o n d   p a t h   s e g m e n t ;   s i m u l t a n e o u s l y ,  

t h e   s e c o n d   c h a i n   34  moves   t h e   f a b r i c   p i e c e   92  f rom  t h e  

t h i r d   p a t h   s e g m e n t   i n t o   a  f a b r i c   g u i d i n g   s l o t   78  o f  

t h e   f o u r t h   p a t h   s e g m e n t .   The  s l o t   78  i n t e r s e c t s   t h e  

s l o t   80  a t   an  a c u t e   a n g l e ,   w i t h   a  w e d g e - s h a p e d   m e m b e r  

7 6 '  s e p a r a t i n g   t h e   s l o t   78  f r o m  t h e   s l o t   80.  A c c o r d i n g l y ,  

when   t h e   c h a i n s   32  and   34  t r a n s p o r t   t h e   f a b r i c   p i e c e s   9 0  

and   92 ,   r e s p e c t i v e l y ,   i n t o   t h e   s e c o n d   p a t h   s e g m e n t   a n d  

t h e   f o u r t h   p a t h   s e g m e n t ,   r e s p e c t i v e l y ,   t h e   c h a i n s   a n d  

t h e   f a b r i c   p i e c e s   move  t o w a r d s   e a c h   o t h e r .   As  t h e  

s e c o n d   c h a i n   34  moves   up  t o w a r d s   t h e   f i r s t   c h a i n   3 2 ,  

t h e   f a b r i c   p i e c e   92  on  t h e   s e c o n d   c h a i n   34  c o n t a c t s   t h e  

p i n s   96  o f   t h e   f i r s t   c h a i n   32  and  i s   t r a n s f e r r e d   to   t h e  

f i r s t   c h a i n   32.   F o l l o w i n g   t h e   t r a n s f e r ,   t h e   f i r s t  

c h a i n   32  t r a n s p o r t s   t h e   a l i g n e d   f a b r i c   p i e c e s   9 0 ,  9 2  

in   a  f a b r i c   g u i d i n g   s l o t   82  of   t h e   s e c o n d   p a t h   s e g m e n t .  

The  s l o t   82  i s   s e r i a l l y   a r r a n g e d   a f t e r   t h e   s l o t s   78  a n d  

80.   The  f a b r i c   p i e c e   92  i s   t r a n s f e r r e d   f r o m   t h e   s e c o n d  

c h a i n   34  t o   t h e   f i r s t   c h a i n   32  b e c a u s e   (a)  t h e   p i n s   96  o f  

t h e   c h a i n s   32  and  34  e x t e n d   i n t o   t h e   f a b r i c   g u i d i n g   s l o t s  

78 ,   80  and  82,   w i t h   t h e   p i n s   of   t h e   f i r s t   c h a i n   32  

e x t e n d i n g   t o w a r d s   t h e   p i n s   of   t h e   s e c o n d   c h a i n   34,  a n d  



(b)  f o l l o w i n g   t h e   e n g a g e m e n t   of  t h e   p i n s   96  of  t h e   f i r s t  

c h a i n   32  w i t h   t h e   f a b r i c   p i e c e   92,  t h e   s e c o n d   c h a i n   34 

d i v e r g e s   f rom  t h e   f i r s t   c h a i n   32  in  a  p o r t i o n   of  t h e   f i r s t  

p a t h   s e g m e n t   t h a t   c o r r e s p o n d s   to   t h e   f a b r i c   g u i d i n g   s l o t  

8 2 .  

A f t e r   t h e   t r a n s f e r ,   t h e   f i r s t   c h a i n   32,  w i t h   t h e   p i n s  

96  e x t e n d i n g   t h r o u g h   t h e   f a b r i c   p i e c e s   90  and  92  and  i n t o  

a  g r o o v e   86  o f   a  p l a t e   84,  t r a n s p o r t s   t h e   f a b r i c   p i e c e s  

90  and  92  to   t h e   s e w i n g   m a c h i n e   28,   as  i l l u s t r a t e d   i n  

F i g u r e   10.  S i m u l t a n e o u s l y ,   t h e   p l a t e   84  g u i d e s   t h e   s e c o n d  

c h a i n   34,  w i t h   t h e   p i n s   96  e x t e n d i n g   i n t o   a  g r o o v e   88  o f  

t h e   p l a t e   84,  away  f rom  t h e   f i r s t   c h a i n   32.  F i g u r e   14  

shows  t h e   end  of   t h e   c h a i n - g u i d i n g   t r a c k   38  f o l l o w i n g  

t h e   s e w i n g   m a c h i n e   and  i m m e d i a t e l y   b e f o r e   t h e   s p r o c k e t  

44.  A  w i r e   l o o p   member   98  i s   p r o v i d e d   to   g u i d e   t h e   s e w n  

f a b r i c   o f f   t h e   p i n s   96  of  t h e   c h a i n   3 2 .  

As  m e n t i o n e d ,   t h e   s h a f t   of  t h e   s e w i n g   m a c h i n e   28  m a y  
be  p r o v i d e d   w i t h   a  m a g n e t   35  and  d e t e c t o r   33  f o r   s e n s i n g  

t h e   m a c h i n e   s p e e d   and  p r o v i d i n g   p u l s e s   to   s t e p p e r   m o t o r   49  

to   c o o r d i n a t e   t h e   m o t i o n   of  c h a i n s   32  and  34  w i t h   t h e  

s p e e d   of   t h e   s e w i n g   m a c h i n e   28.  The  s t e p p e r   m o t o r   m a y  

be  c o n t r o l l e d   by  a  p r o g r a m m e d   m i c r o p r o c e s s o r   w h i c h   p r o v i d e s  

p u l s e s   to   t h e   s t e p p e r   m o t o r   u n t i l   t h e   f a b r i c   p i e c e s   a r e  

d e t e c t e d   by  an  e d g e   d e t e c t o r   on  t h e   s e w i n g   m a c h i n e .   T h e  

m i c r o p r o c e s s o r   can   t h e n   a c t i v a t e   t h e   s e w i n g   m a c h i n e   2 8  

and  c o o r d i n a t e   t h e   a c t i o n   of  t h e   m o t o r   49  w i t h   t h e   s p e e d  

of   t h e   m a c h i n e   u n t i l   t h e   a p p r o p r i a t e   t i m e   f o l l o w i n g  

d e t e c t i o n   of  t h e   t r a i l i n g   edge   of  f a b r i c   by  t h e   e d g e  

d e t e c t o r .   The  m i c r o p r o c e s s o r   can   a l s o   be  u s e d   to   b r i e f l y  

s t o p   t h e   c h a i n   t o   a l l o w   a  v e n t u r i   e d g e   t r i m m e r   on  t h e  

s e w i n g   m a c h i n e   t o  c u t   t h e   s e w i n g   t h r e a d   f o l l o w i n g   t h e  

s e w i n g   of  a  s e t   of   p i e c e s .  



I t   s h o u l d   be  r e c o g n i s e d   t h a t   t h e   d u a l - c h a i n   s e w i n g  

m a c h i n e   as  d e s c r i b e d   i s   s u i t a b l e   f o r   u s e   w i t h   m a c h i n e r y ,  

n o t   s h o w n ,   w h i c h   w i l l   a u t o m a t i c a l l y   f e e d   f a b r i c   p i e c e s  

o n t o   t h e   r e c e i v i n g   p o r t i o n s .  

An  e x a m p l e   o f   t h e   i n v e n t i o n   i s   d e s c r i b e d   f o r   s e w i n g  

t h e   s h o u l d e r   s e a m   on  a  s h i r t .   I t   s h o u l d   be  n o t e d ,   h o w e v e r ,  

t h a t   t h e   i n v e n t i o n   c an   be  r e a d i l y   a d a p t e d   f o r   s e w i n g   o t h e r  

s e a m s   and  o t h e r   g a r m e n t s .   F u r t h e r ,   i t   i s   t o   be  r e c o g n i s e d  

t h a t   i t   i s   p o s s i b l e   t o   u s e   o t h e r   a r r a n g e m e n t s   f o r   a p p l y i n g  

g a r m e n t   p i e c e s   to   t h e   p i n s   96  of   e i t h e r   o r   b o t h   c h a i n s .  

A l t h o u g h   t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   h e r e i n   w i t h  

r e s p e c t   to   s p e c i f i c   e m b o d i m e n t s   t h e r e o f ,   i t   w i l l   be  u n d e r -  

s t o o d   t h a t   v a r i o u s   m o d i f i c a t i o n s   and  v a r i a t i o n s   m a y  b e  

made   t h e r e t o   w i t h o u t   d e p a r t i n g   f rom  t h e   i n v e n t i v e   c o n c e p t s  

d i s c l o s e d .  



1.  A p p a r a t u s   f o r   s e w i n g   f i r s t   and  s e c o n d   f a b r i c  

p l i e s   a l o n g   f i r s t   and  s e c o n d   seam  t r a c k s   on  s a i d   p l i e s ,  

c o m p r i s i n g :  

a  f i r s t   f l e x i b l e ,   e l o n g a t e d   c a r r i e r   m o u n t e d   a n d  

a r r a n g e d   f o r   m o t i o n   a l o n g   a  f i r s t   p a t h ,   s a i d  

f i r s t   c a r r i e r   h a v i n g   p i n s   p r o j e c t i n g   f r o m   a t   l e a s t   a  

p o r t i o n   t h e r e o f   in   a  f i r s t   t r a n s v e r s e   d i r e c t i o n ,   s a i d  

f i r s t  p a t h   h a v i n g   a  f i r s t   p a t h   s e g m e n t   c o r r e s p o n d i n g   t o  

s a i d   f i r s t   seam  t r a c k   and  a  s e c o n d   p a t h   s e g m e n t ;  

a  s e c o n d   f l e x i b l e ,   e l o n g a t e d   c a r r i e r   m o u n t e d   a n d  

a r r a n g e d   f o r   m o t i o n   a l o n g   a  s e c o n d   p a t h ,   s a i d  

s e c o n d   p a t h   h a v i n g   a  t h i r d   p a t h   s e g m e n t   c o r r e s p o n d i n g   t o  

s a i d   s e c o n d   seam  t r a c k   and  a  f o u r t h   p a t h   s e g m e n t   g e n e r a l l y  

p a r a l l e l   to   and  a l o n g   s a i d   s e c o n d   p a t h   s e g m e n t ,   s a i d  

s e c o n d   c a r r i e r   h a v i n g   p i n s   p r o j e c t i n g   f r o m   a t   l e a s t   a  

p o r t i o n  t h e r e o f   in   a  s e c o n d   t r a n s v e r s e   d i r e c t i o n ,   s a i d  

s e c o n d   t r a n s v e r s e   d i r e c t i o n   b e i n g   s u b s t a n t i a l l y   o p p o s i t e  

t o   s a i d   f i r s t   t r a n s v e r s e   d i r e c t i o n   and  t o w a r d   s a i d   f i r s t  

c a r r i e r   when  s a i d   p i n   b e a r i n g   p o r t i o n s   of   s a i d   f i r s t   a n d  

s e c o n d   c a r r i e r s   a r e   a t   s a i d   s e c o n d   and  f o u r t h   s e g m e n t s  

of   s a i d   p a t h s ,   r e s p e c t i v e l y ;  

f a b r i c   a p p l y i n g   m e a n s ,   a s s o c i a t e d   w i t h   s a i d   f i r s t  

and  s e c o n d   c a r r i e r s ,   f o r   a p p l y i n g   s a i d   f a b r i c   p l i e s   a l o n g  

s a i d   f i r s t   and  s e c o n d   seam  t r a c k s   to   s a i d   p i n   b e a r i n g  

p o r t i o n s   of  s a i d   f i r s t   and  s e c o n d   c a r r i e r s   when  s a i d   p i n  

b e a r i n g   p o r t i o n s   a r e   a l o n g   s a i d   f i r s t   and  t h i r d   p a t h  

s e g m e n t s ,   r e s p e c t i v e l y ;  



c a r r i e r   t r a n s p o r t  m e a n s   f o r   t r a n s p o r t i n g   s a i d  

f i r s t   and  s e c o n d   c a r r i e r s   w i t h   s u b s t a n t i a l l y   i d e n t i c a l  

l i n e a r   s p e e d ;  

f a b r i c   g u i d i n g   m e a n s   f o r   m a t i n g   s a i d   p i n   e n g a g e d  

f a b r i c   p l i e s   a l o n g   s a i d   s e c o n d   and   f o u r t h   p a t h   s e g m e n t s  
i n   r e s p o n s e   t o   t r a n s p o r t   of   s a i d   f i r s t   and  s e c o n d   c a r r i e r s ;  

a n d  

s e w i n g   a p p a r a t u s   f o r   r e c e i v i n g   and  s e w i n g   s a i d  

m a t e d   f a b r i c   p l i e s .  

2.  A p p a r a t u s   as  s p e c i f i e d   i n   C l a i m   1,   w h e r e i n   s a i d  

f i r s t   and  s e c o n d   c a r r i e r s   c o m p r i s e   c h a i n s   h a v i n g   c h a i n  

l i n k s   j o i n e d   by  l i n k   c o n n e c t i n g   p i n s   w i t h   l i n k   c o n n e c t i n g  

a x e s   and  w h e r e i n   s a i d   p i n s   e x t e n d   f r o m   s a i d   c h a i n s   p a r a l l e l  

t o   s a i d   a x e s .  

3.  A p p a r a t u s   as  s p e c i f i e d   i n   C l a i m   1  or  C l a i m   2 ,  
w h e r e i n   e a c h   o f   s a i d   f a b r i c   a p p l y i n g   m e a n s   c o m p r i s e s   a  

s u r f a c e   h a v i n g   a  g r o o v e   c o r r e s p o n d i n g   t o   one   of  s a i d  

f i r s t   and   t h i r d   p a t h   s e g m e n t s ,   s a i d   g r o o v e s   b e i n g   c a p a b l e  
of   r e c e i v i n g   s a i d   p i n s .  

4.  A p p a r a t u s   as  s p e c i f i e d   in   C l a i m   3,  w h e r e i n   e a c h  

of   s a i d   s u r f a c e s   i s   m o v e a b l e   t o w a r d s   and   away  f rom  i t s  

r e s p e c t i v e   c a r r i e r   f o r   a p p l y i n g   s a i d   f a b r i c   to   s a i d   p i n s .  

5 .  A p p a r a t u s   as  s p e c i f i e d   in   C l a i m   1,  w h e r e i n   s a i d  

f i r s t   c a r r i e r   i s   a r r a n g e d   on  a  f i r s t   g u i d e   a l o n g   s a i d  

s e c o n d   s e g m e n t   w i t h   s a i d   f i r s t   c a r r i e r   p i n s   e x t e n d i n g  

o u t w a r d l y   f r o m   s a i d   f i r s t   g u i d e ,   w h e r e i n   s a i d   f i r s t  

c a r r i e r   p i n s   e x t e n d   i n t o   f i r s t   and   s e c o n d   s e r i a l l y   a r r a n g e d  
f a b r i c   g u i d i n g   s l o t s   a l o n g   s a i d   s e c o n d   s e g m e n t ,   w h e r e i n  



s a i d   s e c o n d   c a r r i e r   i s   a r r a n g e d   in  a  s e c o n d   g u i d e   a l o n g  

s a i d   f o u r t h   s e g m e n t   w i t h   s a i d   s e c o n d   c a r r i e r   p i n s  

e x t e n d i n g   o u t w a r d l y   f r o m   s a i d   s e c o n d   g u i d e ,   w h e r e i n   s a i d  

s e c o n d   c a r r i e r   p i n s   e x t e n d   i n t o   a  t h i r d   f a b r i c   g u i d i n g  

s l o t   a l o n g   s a i d   f o u r t h   s e g m e n t   and  i n t o   s a i d   s e c o n d   s l o t ,  

and  w h e r e i n   s a i d   t h i r d   s l o t   i n t e r s e c t s   s a i d   f i r s t   s l o t  

a t   an  a c u t e   a n g l e   and  i s   s e r i a l l y   a r r a n g e d   w i t h   s a i d  

s e c o n d   s l o t ,   w h e r e b y ,   when  s a i d   t r a n s p o r t   m e a n s   t r a n s p o r t s  

s a i d   c a r r i e r s ,   s a i d   f i r s t   f a b r i c   p l y   i s   g u i d e d   t h r o u g h  

s a i d   f i r s t   and  s e c o n d   s l o t s   and  s a i d   s e c o n d   f a b r i c   p l y  

i s   g u i d e d   t h r o u g h   s a i d   t h i r d   and  s e c o n d   s l o t s   and  m a t e d  

w i t h   s a i d   f i r s t   p l y   in   s a i d   s e c o n d   s l o t .  

6.  F a b r i c   h a n d l i n g   a p p a r a t u s   c o m p r i s i n g :  

a  f i r s t   e l o n g a t e d   c a r r i e r   h a v i n g   t r a n s v e r s e l y  

e x t e n d i n g   p i n s   and  a r r a n g e d   f o r   e l o n g a t e d   m o t i o n   a l o n g   a  
f i r s t   p a t h   s e r i a l l y   t h r o u g h   f i r s t   and  s e c o n d   f a b r i c   g u i d i n g  

s l o t s   w i t h   s a i d   p i n s   e x t e n d i n g   i n t o   s a i d   f i r s t   and  s e c o n d  

s l o t s   and  a  s e c o n d   e l o n g a t e d   c a r r i e r   h a v i n g   t r a n s v e r s e l y  

e x t e n d i n g   p i n s   and  a r r a n g e d   f o r   e l o n g a t e d   m o t i o n   a l o n g   a  

s e c o n d   p a t h   s e r i a l l y   t h r o u g h   a  t h i r d   f a b r i c   g u i d i n g   s l o t   a n d  

s a i d   s e c o n d   f a b r i c   g u i d i n g   s l o t   w i t h   s a i d   p i n s   e x t e n d i n g  

i n t o   s a i d   t h i r d   s l o t   t o w a r d s   s a i d   p i n s   of   s a i d   f i r s t   c a r r i e r .  

7.  F a b r i c   h a n d l i n g   a p p a r a t u s   as  s p e c i f i e d   in   C l a i m   6 ,  

w h e r e i n   s a i d   s e c o n d   c a r r i e r   moves   t o w a r d s   s a i d   f i r s t   c a r r i e r  

a l o n g   a  p o r t i o n   of   s a i d   s e c o n d   p a t h   c o r r e s p o n d i n g   t o  

s a i d   t h i r d   s l o t   and  w h e r e i n   s a i d   s e c o n d   c a r r i e r   m o v e s  

away  f r o m   s a i d   f i r s t   c a r r i e r   a l o n g   a  p o r t i o n   of  s a i d  

s e c o n d   p a t h   c o r r e s p o n d i n g   to   s a i d   s e c o n d   s l o t .  



8.  A p p a r a t u s   f o r   s e w i n g   f i r s t   and   s e c o n d   f a b r i c  

p l i e s   a l o n g   f i r s t   and   s e c o n d   seam  t r a c k s   on  s a i d   p l i e s ,  

c o m p r i s i n g :  

a  f i r s t   c o n t i n u o u s   c h a i n   s u p p o r t e d   f o r   l i n e a r  

m o t i o n   a r o u n d   a  f i r s t   c o n t i n u o u s ,   g e n e r a l l y   h o r i z o n t a l  

p a t h ,   s a i d   f i r s t   c h a i n   h a v i n g   g e n e r a l l y   v e r t i c a l   l i n k  

c o n n e c t i n g   a x e s   and   p i n s   e x t e n d i n g   f r o m   s a i d   f i r s t   c h a i n  

p a r a l l e l   t o   s a i d   a x e s ,   s a i d   f i r s t   p a t h   i n c l u d i n g   a  f i r s t  

p a t h   s e g m e n t   c o r r e s p o n d i n g   to   s a i d   f i r s t   seam  t r a c k   a n d  

a  s e c o n d   p a t h   s e g m e n t ;  

a  s e c o n d   c o n t i n u o u s   c h a i n   s u p p o r t e d   f o r   l i n e a r  

m o t i o n   a r o u n d   a  s e c o n d   c o n t i n u o u s ,   g e n e r a l l y   h o r i z o n t a l  

p a t h ,   s a i d   s e c o n d   c h a i n   h a v i n g   g e n e r a l l y   v e r t i c a l   l i n k  

c o n n e c t i n g   a x e s   and   p i n s   e x t e n d i n g   f r o m   s a i d   c h a i n   p a r a l l e l  

t o   s a i d   a x e s   and  o p p o s i t e   to   s a i d   f i r s t   c h a i n   p i n s ,   s a i d  

s e c o n d   p a t h   h a v i n g   a  t h i r d   p a t h   s e g m e n t   c o r r e s p o n d i n g   t o  

s a i d   s e c o n d   seam  t r a c k   and  a  f o u r t h   p a t h   s e g m e n t   a l o n g  

s a i d   s e c o n d   p a t h   s e g m e n t   w i t h   s a i d   p i n s   o f   s a i d   f i r s t   a n d  

s e c o n d   c h a i n s   v e r t i c a l l y   f a c i n g   e a c h   o t h e r ;  

f i r s t   and  s e c o n d   f a b r i c   a p p l y i n g   m e a n s ,   e a c h  

i n c l u d i n g   a  s u r f a c e   w i t h   a  g r o o v e   in   t h e   s h a p e   of   a  

c o r r e s p o n d i n g   one  o f   s a i d   seam  t r a c k s ,   s a i d   s u r f a c e s  

a r r a n g e d   f o r   m o v e m e n t   t o w a r d s   and  away  f r o m   one  of   s a i d  

f i r s t   and  s e c o n d   c h a i n s   in   t h e   r e g i o n   of   s a i d   c o r r e s p o n d i n g  

f i r s t   and  t h i r d   p a t h   s e g m e n t s ;  

c h a i n   t r a n s p o r t   means   f o r   d r i v i n g   s a i d   f i r s t  

and   s e c o n d   c h a i n s   i n   s a i d   l i n e a r   m o t i o n ;  

f a b r i c   g u i d i n g   m e a n s ,   i n c l u d i n g   i n t e r s e c t i n g  

f a b r i c   g u i d i n g   s l o t s ,   h a v i n g   s a i d   p i n s   e x t e n d i n g   i n t o  

s a i d   s l o t s   a l o n g   s a i d   s e c o n d   and  f o u r t h   p a t h   s e g m e n t s ;  

and  a  s e w i n g   m a c h i n e ,   o p e r a t e d   in   c o o r d i n a t i o n   w i t h  

s a i d   c h a i n   t r a n s p o r t   m e a n s ,   f o r   s e w i n g   s a i d   p l i e s   a l o n g   s a i d  

s e a m   t r a c k s   w h i l e   s a i d   p l i e s   a r e   t r a n s p o r t e d   by  a t   l e a s t  

one   of   s a i d   c h a i n s .  



9.  A p p a r a t u s   f o r   s e w i n g   t o g e t h e r   f i r s t   and  s e c o n d  

f a b r i c   s e c t i o n s   i n c l u d i n g   f i r s t   and  s e c o n d   c o n v e y i n g   m e a n s  

r e s p e c t i v e l y   a r r a n g e d   to   c o n v e y   t h e   f i r s t   and  s e c o n d  

f a b r i c   s e c t i o n s   t o w a r d s   a  c o n v e y i n g   zone   in  w h i c h   t h e y  

o v e r l a p ,   and  t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e   t w o  

f a b r i c   s e c t i o n s   a r e   s u b s e q u e n t l y   c o n v e y e d   j o i n t l y   b y  

o n l y   one  of   s a i d   c o n v e y i n g   m e a n s .  

10.   A p p a r a t u s   f o r   s e w i n g   t o g e t h e r   f i r s t   and  s e c o n d  

f a b r i c   s e c t i o n s   i n c l u d i n g   f i r s t   and  s e c o n d   c o n v e y i n g  

m e a n s   r e s p e c t i v e l y   a r r a n g e d   to   c o n v e y   t h e   f i r s t   a n d  

s e c o n d   f a b r i c   s e c t i o n s   t o w a r d s   a  c o n v e y i n g   zone   i n  

w h i c h   t h e y   o v e r l a p ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e  

two  f a b r i c   s e c t i o n s   a r e   t h e r e a f t e r   c o n v e y e d   j o i n t l y   b y  

e n g a g e m e n t   of  e a c h   f a b r i c   s e c t i o n s   by  e a c h   c o n v e y i n g  

m e a n s ,   and  s u b s e q u e n t l y   t h e y   a r e   c o n v e y e d   j o i n t l y   b y  

e n g a g e m e n t   by  o n l y   one  of  s a i d   c o n v e y i n g   m e a n s .  

11 .   A p p a r a t u s   f o r   s e w i n g   t o g e t h e r   f i r s t   and  s e c o n d  

f a b r i c   s e c t i o n s ,   e a c h   of  w h i c h   has   a  n o n - l i n e a r   e d g e  

i n t e n d e d   to   be  o v e r l a p p e d   w i t h   and  sewn  one  to   t h e   o t h e r ,  

t h e   a p p a r a t u s   i n c l u d i n g   f i r s t   and  s e c o n d   c o n v e y i n g   m e a n s  

a r r a n g e d   t e m p o r a r i l y   t o   s t r a i g h t e n   and  c o n v e y ,   w h i l s t  

s t r a i g h t e n e d ,   t h e   r e s p e c t i v e   n o n - l i n e a r   e d g e s   in   o v e r l a p p i n g  

r e l a t i o n s h i p   and  s e w i n g   means   b e i n g   i n c l u d e d   to   s e w  

t o g e t h e r   s a i d   t e m p o r a r i l y   s t r a i g h t e n e d   e d g e s .  

1 2 . . . . A p p a r a t u s   f o r   s e w i n g   t o g e t h e r   a  c o n c a v e  

s h o u l d e r   edge   p o r t i o n   of  g a r m e n t   and  a  c o n v e x   u p p e r -  

arm  e d g e   p o r t i o n   of  t h e   g a r m e n t ,   i n c l u d i n g   f i r s t   a n d  

s e c o n d   c o n v e y i n g   means   a r r a n g e d   t e m p o r a r i l y   to   s t r a i g h t e n  



and   c o n v e y   w h i l s t   s t r a i g h t e n e d   t h e   r e s p e c t i v e   e d g e  

p o r t i o n s   in   o v e r l a p p i n g   r e l a t i o n s h i p   and  s e w i n g   m e a n s  

b e i n g   i n c l u d e d   t o   sew  t o g e t h e r   s a i d   t e m p o r a r i l y   s t r a i g h t e n e d  

e d g e   p o r t i o n s .  

13.   A  m e t h o d   f o r   m a t i n g   a  f i r s t   f a b r i c   p l y   t o   a  

s e c o n d   f a b r i c   p l y   a l o n g   c o r r e s p o n d i n g   f i r s t   and  s e c o n d  

seam  t r a c k s   on  s a i d   p l i e s ,   c o m p r i s i n g   t h e   s t e p s   o f :  

e n g a g i n g   s a i d   f i r s t   p l y   a l o n g   s a i d   f i r s t   s e a m  

t r a c k   w i t h   t r a n s v e r s e   p i n s   on  a  f i r s t   e l o n g a t e d   f l e x i b l e  

c a r r i e r ;  

e n g a g i n g   s a i d   s e c o n d   p l y   a l o n g   s a i d   s e c o n d   s e a m  

t r a c k   w i t h   t r a n s v e r s e   p i n s   on  a  s e c o n d   e l o n g a t e d   f l e x i b l e  

c a r r i e r ;  

f l e x i n g   a t   l e a s t   one   of   s a i d   c a r r i e r s   in   t h e  

r e g i o n   of   s a i d   seam  t r a c k s   to   h a v e   a  s h a p e   c o n f o r m i n g   t o  

t h e   o t h e r   o f   s a i d   c a r r i e r s ,   a n d  

b r i n g i n g   s a i d   c a r r i e r s   t o g e t h e r   w i t h   t h e   p i n s  

of   one   c a r r i e r   f a c i n g   t h e   p i n s   o f   t h e   o t h e r   c a r r i e r ,  

t h e r e b y   m a t i n g   s a i d   p l i e s   a l o n g   s a i d   t r a c k s .  
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